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(54) Title: GENE ENCODING GUANINE NUCLEOTIDE EXCHANGE FACTOR AND GENE PRODUCT THEREOF 
(54) %BM(D^^: ^fT->>^^ U7|-^ K351SS^^ =1- Kf ^iHE^fc cfc ^/^(Ditfe^^ 



(57) Abstract: It is intended to provide a gene encoding a novel protein acting as a guanine nucleotide exchange factor (GEF) 
for Rho family proteins (a group of low-molecular weight GTP-binding proteins), namely, a polynucleotide represented by a base 
sequence shown by SEQ ID NO:l, 3 or 5 or its complementary strand; a homolog of this polynucleotide; a protein encoded by 
the above-described polynucleotide; a vector containing the above-described polynucleotide; a transformant containing the above- 
described vector; an antigen against the protein encoded by the above-described polynucleotide; a method of identifying a compound 
inhibiting the function and/or expression of the protein encoded by the above-described polynucleotide; a method of diagnosing a 



disease; a medicinal composition; and a reagent kit. 
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[0001] ^^mmi-i. I£^^^»gtpM-^® e®(Di:^^/v-^-efc^Rho:7T5:y-® 

^>^5' - - y:/^(GDP) l^^bfcGTP^GDP{z:;!)P^^^PF-r^ 
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[0003] Rho:7T5:y— S Cdc42, Racl*5j;tmhoA^;ei5^^);^bTV>§o Cdc4 

JK7'VT(0?l^^?^$lJ#L•rv^6o *fc. Cdc42^Racl{ic-Jun Nt^C^"^— ^'v- 

[0004] Rho^T^y — S a ®(Z)^^^-f 5/^i:bTC0f^ffl tC|K-^LTV ^^^^CO 1 o^^^Rho 
i^T:=^>^p^^W:t^^K^^H^ (Rho Guanine nucleotide Exchange Factor 
. SXTliho-GEFtmW-i-^)X*h^o Rho-GEF}*, Rho:7r5:y— S aff(^GDP 

/^GTP^mRm^i&mi^xmioyrVJ—m e ®(^^mb^fJ£5ti-6atg^Wi-5 

o ^(Dmmi^x^. Rho-GEFtt, Kho^ TVj—m&M:dm-^ir^mskp^mmi^^M 
(DmmKmwj:^m^mo ^r. GDPXGTP^mRf^^^i&m-r^mm^GKFm 

[0005] Rho-GEFlcl}*, #^6^K^-f:/#5t, ^!|X.^^Dbl^|WIK^-f:/(Dbl Homology 

Domain. &<TDU}^^M>tV!(^Wi^^) *3j;t^W5/^:^hy:/^SI^K^-f ^(Pleckst 
rin Homology Domain, l^TPtiVp^^l^tVU^W^i-^) ^^^^ir^o UH./PYKDd' 

pm^M^co^y^jm^^.jyii/PYi.YMyhnm'r^o 

[0006] DH/PHK^^^'f* . Rho-GEFf;iJ:§Rho7T^y^S eK<^IS'l4jbtcW^i-§ 
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ho-GKF(D^vih^^:f'C:h^pToto-r>hl(DT^ymm^l(D^ib. UUXPUVM^ 

(oncogenic activation) t^K.htlX\ J^T> proto - DhKDC^i^ 
MMi^^^hti:^:L(DX^fj:m. K^oncogenic - Uhltl^^ir^^ oncogenic - Dbl 
RhoA. Cdc42i3XXfRaclt'^^ir^^t. ^mcCdc42i3XXmhoAiZLMl^ 
TGEF^tt^W-r^-;^. Racl (;if*GEF^tt^^$^c?V ^^ir^S^^^tvTV (# 

[0007] proto-Dbl(D7T^y— K-r^it^^i!bT. -^ilX-f^vavC^^fFJCfi^ 
3*dJ;U?4). ost(##fF:;cm5). lbc(##fF^m6)^dS^^>tt-CV>So ^tlhm^ 

Ki-5«'e^<i:bT. Trio mm'fJcmV) ^kalirin (##W^Sfe8) ^^^fg^^tLT 

(o«^m^^5i#fci-o kaiirinf*. ^mmmci3iir:5^m^^^m^m-^ir^o 

[0008] J^Tt-^5^lta#f-^3V^'C5lfflLfcJcm^?iJIBt-§o 

##fF:ft:mi:lf (Bi, F. )^), r^l/=3r^9— T>'K -fe/V^— (Mole 
cular and Cellular Biology) J ^ 2001^^ ||21^^ p. 1463 — 1474o 
##W:5:ife2:/N— h(Hart, M.J. ) Tv^-Y^^/V /^-r:^nv^;f;/V 
by— (Journal of Biological Chemistry) J ^ 1994^^ ||269#^ p. 62— 65o 
##fP:SCife3:;^^>'T>^'(Katzav, S.)h. rrO')!^ v^-^— ^/V (EMBO Joxirnal)j 
, 1989^, ||8#, p. 2283-2290o 

##ff JCfife4:='^7"n(Costello, P. S. )b. r:/n^>— T^V^'i?'^ :;r:7' if -:h^>3 
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(Proceedings of The National Academy of Sciences of The Uni 
ted States of America) J . 1999^. ||96#. p. 3035 — 3040o 
##ff JCil^5:)^jNy^(Horii, Y. )^>rm^^4< v^^— ^/V(EMBO Journal) J. 199 

||13#, p. 4776-4786o 
##fP:SCife6:hi^yX(Toksoz, D. r:^^^=ii;?— ^(Oncogene) J, 1994^, H 
9^^ p. 621 — 628o 

##f^JCife7::^:/y^>'(0'Brien, S. P. )^>, r:7°i3^>— ^v>-^> :ty^ if 
v^3-^/v T;?;-7^'5:— if^ni^v-X if rL-^^T^i/K y^'r^-y :ty^ 
Tp^y;^ (Proceedings of The National Academy of Sciences of The 
United States of America) J . 2000^. ||97^. p. 12074— 12078o 
##ff JCfi^8:-<^irXPenzes. P. )^. ^Zy^—T/l^ cii^^3^>-;:^(j 
ounal of Neuroscience)j^ 2001^^ ||21#^ p. 8426 — 8434o 
##fF:Xm9:ifA>^VViyi^(Sambrook)^)|B, T^i/drczL^— i^n— ^^i/, T 
^hy— ^-:zz.T/V M2ISJ. 1989^.=!— /i.K>?>:7'y^^i/^N— ^^^^hy— o 
#^#tf^i^lO:ttM*li. r97K-^^::z.T/Vjte^X^J. 1988^. 

^fco 

##fF:Scmil:-^^V>'(Madin, K. )^>. ^-^xi-y—^^l^^-;;^ irzr if ^i/a^ 
;v Tti'T^— ^-f if-r^i^v^x if j^-^^t^^^k v?.^"— T^y:!^; 

(Proceedings of The National Academy of Sciences of The United 

States of America) J ^ 2000^^ ||97#^ p. 559 — 564o 
##fF:ft:i^l2:'^/W— (Ulmer, K. M. ), Tif^ni^^?. (Science) J , 1983<^, H 
219^, p. 666-671o 

##W^ifel3:3i— /vy^;/t(Ehrlich, H. A. )li, TpCRT^i^^/nv^— , DNAJfiliS 
(DmMh)tM\. 1989^, y^Vy^Y^^y^y^o 

##fP:SCifel4:if^^(Saiki, R. K. Tif^rO'jTJL (Science) J , 1985^, :||23 
0#, p. 1350-1354o 

##ff Jcmi5: ri^^g^j, 1994^. ^12^. ^6-^. p. 35-o 
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##fFJCfifel6::7n— ^^-(Frohman, M. A. )t>. \-:fxi-y-~^^:y^^^ :ty' if 

'T:P)')J (Proceedings of The National Academy of Sciences of The 
United States of America) J. 1988^. ||85#. :^23-^. p. 8998-9002 

o 

##fP:Scmi7:if^;if- (Sanger, F. r:7^ai/— t^V^:^^;^ ^^Z^ if "^iXH 
T-^f^— if^oi^^i/X ^-f if ^■^-Tt'^/K ^^T—'-y :t:f Tp< 

(Proceedings of The National Academy of Sciences of The Uni 
ted States of America) J , 1977<^, ||74#, p. 5463 — 5467o 
##fP:5:Sfcl8:-^=arifi=s(Maxam A. M. )b. My^/X ni^^if ^^nv?— ( 
Methods in Enzymology) J. 1980^. ||65^. p. 499 — 560o 
4¥Wt^JC^19::t^^y (Ohara, O. ) TtS'^— rc>^3^— Uif— ^(DNA Resear 
ch)j, 1997^, ^4#, p. 53-59o 

[0009] :$imm(DUm\^. ffMjfeRho-GEF*3j;t^teho-GEF^=t— Ki-^jt^^^ 

^ h m (DWkmK n . ^Rho - GEF(D^3t;^&*5 j;u^'^Rho - GEF^mmi- 
^^i^^^mm-r^^t-h^^ti^o ^fc^mm(Dmm\a-i. ^Rho-GEF<D«tg*5 

[0010] ^mm^hu±mmmm^(Dfci^ i^mM^tiu ff mRho -gef^=3 -K-r^a 

^^^R.mU ^it^T■^fflV^-C^mRho-GEF^^#i-6ri!^;l^5^Jb/Co -^L 
T. ^Rho-GEF<7)DH/'PHKp<-r>-^'^t?§|5^Sfi«^5. RhoyrVJS&M 
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mU^(DmM^^^^. nmmUmm (Adenocarcinoid tumor) M 

[001 1] irfj:t>-h. ^mm . ga^j^<^BB^j#-^i Kmmff)^mmm\.< f^-^co^M^^ 
[0013] mmm<Dmm^^3Kmm<Dmmmmmv<i-t^<Dmm^^m 

#^4f^tE«(Z)T5/^iS^iJT^^:b$tL^®ea^=3^K-rS^y^^l^:^^K^U< 
[0014] $^tc*f';2^^0J{*. m'myi<V^^^:t^}^'(D^mnmt{i^-f£<th'^70%(Dmmi^ 

[0016] tuSE5i<y5<i5^i/:^^K^;^hy>'i^ai^h/^^#T-e^^-f:^'y^-r-^'~ 

v'3^i-S3Ky5<i5^w:^^K-efcoT. cdc42(D^s^4{b^'^JeJii-6s a®^=i— K-rs 
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[0017] ^^hiz-^tc^mmi-i. ttftev^'f t^^^<^^y5?i^i/:^^K^-^^i-§mi^x.-<^^— 
[0018] ^fc^mMi-t. mmmmx.^i^^-Kxmn^m^tixfj:^MM^^mm'r:5 

o 

[0019] ^hK^mmi^. mmmMK.^^^—^XXJ^Cdc42^=i—}^^ir^:^]}^^U:t^}^^^ 

[0020] ^^hKi^ti^^mmi^. mmm(Dmm^'^2icmm(DT^ymmmxmf^^in^m& 
[0021] ^ti^mmi^. mmmmm^'B-4^tii^6i^mM(DT^/mnmxMi^^^^m 

'So 

[0023] $^>(;i^fc;2^^0J f*. tiflB?i^K^m#:^J#^«X@^tf . ttllBv ^-f ti.;e)^<Z)S 
[0024] -^fc^mm t^flEv >-rtv;?>^cos S ®^mi^i-^^#:{-M«o 

IB^#:(D5■^^^^/^<^^>v^'ft^;?)^lo^fflv^§^i!^#m^i-6I^S;^^*^-Pi-6o 

[0028] S &K(D^t^^S^ Cdc42^*^^-r§^tg*5<J;t>V*fcfiCdc42 
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^?yO^^^JS«;^fe-efcoT. mmmaMKi3i1r^mm\^ ^'rtl^^<D:^V^^l^:t^}'^ 

[0033] *fc;^^eg«. mm\^^-rti^^(Dm&M. mm^^-rti^^<D^v^i^^y:^^}'\ mmm 

[0034] «0;!^^*Dv^r«. Rho:7T5y-M&®t-«^^-r^^tg^#b. GDP/GTP^ 

RhoA, Cdc42*Dj;tmacl^^;^t^*ttM'a-i-So $^^-^Sfi®^^^ Cdc42(D^tt 
®(DatgcDM^*5j:U?/*/c{*:$:)e<yp<i^w:^-^K^m<Z)M^f-^'^<^m.'0^llx. 

[0035] [|l|l]cDNA:^^n— :xhj03796^fc}*^cDNA(D§|3^iB^J^^^>jfe§DNA-efeoTD 
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4>^^t^m&Mmyf (hj03796DH/'PH) 5r^-r^^^^K^5^ ^3:.:;^.^:yy'u^yy-^:y 
^l^izX'O^m^titr.^t (-^rti-^r^tvl/— ^mi3ai-§E|-e$)^o proto- 

[0036] [|g|2]cDNA^n— :/hj03796(DfP5>Ba^lJ;6^^>/^§DNA-efcoTDH/PHK^^^^ 
—K^^^-^tpDNAi:, Raclit^^ (W— ^1) . RhoAit^^ (1/— ^2) ^/cfiCd 

Ki-^S aa(hj03796DH/'PH) irRacl {U—l^l) , RhoAd-— >'2) 53<J;T^Cdc 

42 (1/- V3) ^cD|^^^^i-/^^K^51^m$tb/ci^^fjfc0Ji-§E|-efc§ (-hl2l)o 

(7)ft*3«9(;iGST-tagjil!'^)3 ^^MV>fci!#. feSV>{*Rho:7r5:y 

^flU-~>Aidi.Xl5) o proto-Dbl DH/PH{*|^tt=3^hn— /V<^UTfflV^fCo ^ 
MMMMM^i^^^X. hj03796DH/PH*fc(*proto-Dbl DH/PH(D^^* 

[0037] [|l|3-A]hj03796DH/PHi!Rho:7T5y— Sfi®^*^m$ii:/c}iIJi^. 33j;U?hjO 
3796DH/PH^fc}iRho:7r^IJ— S S®^^Ja$-^/c^0J}M(Z)V ^-f ttt^*5V >-Ct>. 
hj03796DH:^fcf*Rho7T^y— ®S®(^^li.;0S}5t^|^#-efcofc^^^^f IH'C 
fe^o igff GEF^f*hj03796DH/PH^#5feU Rhot{*Rho:7r5:y— ® 
^i-^o ^fc. M^^W03796DH/'PH^, e^^{*Rho:7r5:y— S S®^* 
i-o (^W!l4) 

[0038] [|l|3-B]hj03796DH/PH^Cdc42^#^^$-B:fc^J3^-e. Cdc42(D;z^^^m$ 
■fr^c^JiS^itt(?LT. PAK- lti$^'^i-6?Si4SCdc42^Sit;(jpLfcrt^^i-B|-e 
>'4)o |lIctJGEFi!f*hj03796DH/PH^#5feL. Rhoirf^Rhov'T^y— 
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[0039] UT. ^^mic-D\^^xmm(Dmm<Dmm^^i^Km\^<mmir^o 

^fflU. r^-e^(Z)j;5^.eDNA^oj;tJ«/*fc^*RNA{^^/J^i^^X^S2^^^l/::^^K-e 

^mb<f*:^y=f-<:7°^K{*;a/j^f--rx;0S2T^y^-efe§o J^l^^ T^y^^^wB-r 

[0041] {■^V^^'i-:t^Y) 

;ftl^cDNA7'l':7^^y — Rho - GEF \Z.!!^W^^l:YMyX^^D¥i./V¥LYM 

&i;iJ:«9«^bfccDNA^^y''7y^t^0V^TdbEST(database of Expressed 
Sequence Tags) 5>ff t-J;«9cDNAif>i-^¥^b-C^:^S@B^IJ^^^bfccDNA 

[0042] K^^T^^)%^i^^^Y(DM.w-mwmi. fimm(Dum^^i \z.wm(Dm 

ffi^iJ*/c{*^(D^@M6^:^SiB^iJ'e^t5§tL^4<y^^W:^^K-efc«9#5o @S^'J# 
-^1 (^|E^(D:^Sia?lJ-e^t>$tl.^^yp?i^W:<J-^K(*. 4977bp(>D^yp?i^W:^^K 

-efet9. i340T5:7^a* (ia^j#^2) ^=3— Ki-^^^— >^^y — ^V^^^:7w— a ( 

ORE) ^^tfo Ba^J#-^l \Z.WM(DmMUmK^\ ^Tm602# S 126# g 

^-e(Dp<^l/:^^K;a^^>/^§^:^«. iS^iJ#^2t;itBicOT5y^BE^iJO||97# g (D 
/^y >^ (Val) ;0^^>||27 1# @ (DT;^/-^9=arV^ (Asp) ^-e(D 1 75T5:y^^^^^^)/^§ 
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^i495# g '^-x^(D^^u:t^v^^hfj:^mm^. mm^^2Kmm(DT^ymmm(D 

1129 7# g On^v'^^ (Leu) ;e»^^>||394# g <Dn^v'>^ (Leu) ^-e<D98T5:/^3S^ 
^J<D|g97# g (D^^y^ (Val) d^^||394# g (Du^i^ly (Leu) *-e(D298T5y^^ 

[0043] {c:>^6:jKy5?i^l/:^^Ki:L-C^fc. ia^J#-^3^L< 5 J;i|B«(Di^Sia^J 

*fc«^<D>(=BMe^:^SgB^J-e^t?$tv5^y^^i/;^^K;05^J^-e#So iB^J#-^3 

^58 1# g ;e)^^>^1675# g ^-eo:^s@B^ij'e^t>$tv^>-Kyp<i5^w:^^K-efe§o ^ 

i^W:^^K(iB^J#^19) ;6S#;{jp$tLfoi<yj5i?W::^-^K-efe§o SB^J#^3*fc}i5(c 

)i-r«ig^^-r^® e ®^=3-K-r^^yp<^w:^^K^fc{*^4^yp<^w:^^K(D 

^M6^it^BB^J-e^^?$^^^JKy^^^l/:^^K-efc^o ;0^;?)^^:jKyp<i?w::^^K^b-C. 
BB^J#-^5^;I|B«<Di^^iB^J*fc^*■e(D>|^M6^i^KBB^JT'**?$^^S:iKyp?i^W:^ 

^K^0*L<F!j^-et^o ia?fJ#-^5{^tE«(D:^SBB^iJ-C^^§ti§4^yp?^l/:^^ 

K^Rho:7T^y-se«^='— Ki-ajte^^^*t^^m$-fr/cW]f^mi^^3V^T. 
Rho7T5y-Sfiff<?5^tt>fb;5S^Jt$tL^c(^Mm#m)o i-J^^t^-^. BB^J#-^5 
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ti>^J^;i-§^K>'t^^^>^^§:^y::i'p^^WJ^^K (ia^ij#^i9) /5S#;!jP$tL-CV ^/^V 

[0045] Ba^J#-^3l;i|Btt<DigSia^J-C**?$tX^jJ<y^i^l/:^^K^53^K«S 

j;TJ?ia^J#-^5{cifB«(D:^Kga^JT*^tp$tt^7Kyp<i^i^:t-^K{^j;«9=3-K$;h.^ 

-^3 (^fB^CD:^SBa^iJ-e*:b$ti.§^y5<i^l/:^^Ki^ J;«9='— K^tL^S e ® irb-C 
Ba^J#-^4t;ifE«(DT5y^Ba^J-e^tJ$ti.6S a® :55^(f fetb^o Ba^J#-i-5{;i|E 
^<Di^SBa^JT*^t?$*x6;!Ky5?i^l/:^^K{;iJ;»9=i— K$tb5Sfi®i!bTBa^J#-^ 

o 

[0046] Ba?ij#-^3f^tE4fe(D:^SBa^ij-e^^$ti.§^yp?^i/:^^K^5Rho^T5y— n a® 
<^^mb^{iejt-r^s eM^^i— Ki-5^#x.^ti.^i^^^b. Ba^j#^3(^iE«(D 

it^Ba^JT*^t?$tb6^y5<i^l/:^^K^'^Wi-§jKyp?i5^W:^^K^>.Rho:7T5y— 

T^y^Ba^ij-e^t>$:ri§s e — K-r§>i<y 5<^i^;^^K^^^i-^^y5<^ 
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[0048] ;^^0J(;i'^§4^yp?^i/:^^K(cj;«9=3-K$tt^S ^®i;iJ;oT^tt^b;6s<jEjt$tt 

^Rho:7T^y— SSa^LT. #(|x.f5Cdc42, RhoA*Dj;U?Racl#, J;«9^^b<{* 
[0049] Cdc42, RhoA4;5j;tFRacl{i, ■^tt-^^tbia?IJ^<^ia^lJ#^21, 23:io j:tJ^^25tCtE 

«(DT5:y^sa^ij-e^t)$;jx^SS®-efe^o cdc42itfe^^, RhoAite^*Dj;u?R 

mi^^th^MU^X^^o Cdc42, RhoA:Joj;rmaclMtJ«l;irtt^cojt^^^f*, _h 

m^Emxmi^^tl^h<D\Z.mh'r. — IS6^^-^f?tL-CV^^Cdc42. RhoA^D^tFR 

^$*^i!V^ofcB'fM<7) g 6^(Z)fcJ6}j:_h|H#ia^J(;il7!fMm^<^^m^^ALfc^ 

M#:^ffiV^§^^t)-et§o Cdc42. RhoA*5j:tI^Racl(^M3tf*. -^[Ix. 
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[0050] ^mm izm^^v^^^:t^}'^(Dw^n. Kxm^^nfc^<DM.i$^m. mx. 
[0051] A^fi^fci}^, :^mnKm^^-y^m^^^:^^Y(Dmmmmtnx\^:6m^^j:i^m.t^ 

%oxmmxt^o -^fc. ^hmu. ^m^^xmumm^M(Dinm^tix\^^poiy 

vi^—^^4^v^4^—iyBiymm'^^tih^m^^ti:ifmm^m^x^^o ^^xm 
f)^^-^^—y^h\^xm\^^^thx^^o 

Mm\^x^^xi—:y\z.^\^xmmM.u's.(Dwm^n\\ ^hKumuwcomm^m 
m\^\^xmmx^^o ^^')^^i^:^^nz.x.^^—Y-^fi^mnm.(Dmmt\^x. mx. 

RhoA. Cdc42*Dj;U?Racl^ORho^T^y^ae®^*^'n-i-S^t^*5j:tmh 
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^(##fF:icmii)o 

[0053] ^Rho:7rVJ—m&^(7)mmtit\-i.'RhoyTVJ—m:&Mi^'^^l^f^^^r 

- nDiym (GDP) ^i/ry v/^-s' - ^]}>m (gtp) i^^^ir^Rft^^M^ 

[0054] icm^^v^^u:t^h^(DMma'i^(Dm. ^^v^^'y—^mmRit^ (sat. pc 

Rtm^-r^. ##fFJtmi2-14) t;i<J;SDNA/'RNAiii|iSSfe;OWjlf-flJffl-e#S 

o cDNA^^:/^y— ^^^>^;ft(DcDNA;55#^>tLilV^J:57'^^'^t^{*^ RACE&(# 
#rFJCfi^l5). #fC5'-RACEfe(##fpJcmi6)#<D^ffl;0W3i-e*>§o PGR 

i^mm(Diy—^>:^^)yhm^m\^^xmmx^^o 

=3— Ki-^:e^y^i5^W:^^K*fcf*^5^?y^i5'W:^^K(?5;|^M6<JifeSia^J-e^t)$t^^ 

0*L<{*lt)7O%J^_h. J;«90*L<{i^8O%J^±. :^hl^tll-^l.<Um90%i^±X 
h^^t7^)mmx:h^o $btcJ:«9^*L<{i. DH/PHKp<-r^='— KM^^^rW-r^^e^ 

o ^fcDH/PHKp<-r>-dS^(D;^t^. '^y;t.{iRho:7T^y-SaK(D^mb^{Mjii- 
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[0057] :$:^mKm^^v^i^^:t^hia^. ±m^v^i^\^:t^V(Dm.mmmic^\^xim 

mK-m-^-ioom. 0^b<{*i~3Ofli. j;<90*b<f*i~2O^. $^>i;i^^b 

^xmm^mA\^xmc:^v^^u:t^}i^x:h'oxhx\^ \ m^^mA-r 
y'y^'^—WMm-^fci-tPCRm^. mmxi£fc\'im'Km-^^xm\^^^^t7!)^x^^o 
^m^xmrn-r^^Ltt^x^^ ^7v^-(Dm^ (##fF:^mi 2) mm^r^^t^x^ 

•So 

Tj^hy^^v'a.^h^^^frTJ^f*. 6XSSC. 0. 5% SDS^oi 
tJ?50% 4^/VAT^KcO^|^4'"e42'C(;iTMaLfc^. 0. IXSSC, 0. 5% SDS 

[0059] ;$:^PJ{c:#S>!Ky5<i5^i/:^^Kt;i{*. Aimy^Vy^^\y:^^Y(Dm'&-^fhf'mm^^^ 
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[0060] :^mm iz.m^7iiv^^'^:t^\'^comm^n±mm^^tt'r^w^mmnmxmf^^ 
mxmf:>-^fi^:t^j^%^u:^^Y^mi^\^<m^x^^o 

. '^^^^ ^=3. 75^h*fc{*'>f-^^S5fe®:e^y^i^l/;t-^Kti;^^0J 

[0062] ifi^m\^^^^]}^^'^:t^Yl-±. ■^co^mfe'5V^fi-^ti.;e)S=3— K-r§sfi«« 

S-h9:/;^7ai9— if (GST), i3 -;^'9i5'h->^— -e^(j3 -Gal), ^'.^y'^ 
:^dr^>'^— (HRP) ip.fdirr;vm-^:^'7r^—'^ (ALP) 
fc^V^f-iHis— tag, Myc— tag, HA— tag, FLAG— tag^fcf^Xpress- tag^OO 

^^^^zf^Ymmcomi^i-^m^x^ho ^Khmi^i-^^hmm^f^immtiMm 
wmm.(Dm.m^m^-^x^^^j%^\y:^^YKHMx^^o ^fhhm.m^(DHiiim 

[0063] i^^^—) 
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[0064] ^^^—uNAnm^^-^sMM^ti^t^hco-xshnitm^m^^th'r, m^comm 

^^m-l^Xv^^-<^^—-DNAX-hXv\ itm^ts:-<i^^—J:fNAtl^xmK.l'£. ':f'7^ 
^/v^, SV40. ^ift-^^/v:^. ^^U^'m^i^M^ 4 ^v-7.^(Dm^ 

•d^mfhfi^o ^<Dm. hy^^:^^y^^^m. WA^^p^^hmm. mmm^w^^^p^^' 
h^M(D^i^^—'DNAm^m^x^^o fe^vN}*, ^tih^m^'^xi^^i^fc^i^^ 

[0066] DNAtcj* , Tpc^gg (c#§#yp<i^ix:^^K<D^tg;Os^#$tb^ j;5 Km^]) 

^^(Dm^mmtir^o ^tihmmKMx.x^ mm^x^^hK^ mm^^xmrn^m 

-r^mn^uwi^fcmBi^mm^m-^-^x s i^^A^(DM^izx^-<^^—-DNAiz 
mj2^t^^t7i)^x^^o A^^^^mm^mmti^x, v:^y—j>^w^mm. 
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[0068] (nm^mm 

^^^—DNA(Dimm~^fci^^mMm^^hKmAx^^. 

<DmM(Dm.U^^^-f-^^^^—r>NAtVX. mx-i-i. RhoA, Racl^fcf^Cdc 

42m(Dnho'7TVj—m^M^=^—}'^ir^i&m^^^ir^^^^—'D^A7i^mifh 

m.B^^^mir^mm.^^^—t^z.xjo'i^mmm^xnhfi^^m.mmm'i.^^^) 

m'r^i\:.-^m(Dm'&:fjm\z.^mx^^o ^(Dx.o^i:i^nmmt\^xm-i^^<\±. 

^-t\^x.mm^m^xnhfi^^m.mm:m^mfhfi^o 
[0069] m^h\^x. m.m^m^i:nMm^m(D\ >-rttt>ffl v >§^^^s-e#^, mm^mti^ 

X. mx.i^:k:mM (^iX^y tT='y (Escherichia coli) ) m<D:^-y^V\^Tm. te^ 

i>'^^K^'^;^:7°^ir(Pseudomonas putida) ^Oi/^i.— 
'f-:^m. yy^tf!j7A^ya^^(Rhizobium memoti)m(D]}y^\f^J>,mi^M'f'^BM 

i)^mifhMo mm^mtx^x^ mm. m.^mm^x.xy^m^Wimmmm<Dmmm^ 

^0!l^t?#6o ^ftf*^ i^5':^tI5-fe;^ • -fel/lf iya^ (Saccharomyces cerevisiae) ^ 
v'y^i^^>';^;i:i5:-fe;^/}N>'^(Schizosaccharomyces ^ovabe)^-tP-^\fhfh^o 
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COSmS^. Vero«^). ^-Y-f^-X>NA;^i5^— pm»(CHOm). -^-^J^^^L 
[0070] ^^i^—-DNA<Dm^MiM^(DmAi^. ^i^^^Jkj^CO^^^^lt^m^th. ^\K.i-£^m 

®^A^ (scrape loading) . ^^y;^^>r5'i^^A (ballistic introdu 

ction) ^xxj^myk^^Wifhth^o 
[0071] mm^m^m^tir^m^. mmK.^^^-^mmm^m ^x g #^^^1^-^^^ 

^xmm.x^^y'ti^—^—xhi:m\^^-rtvhmm'^mx^^o m^-i^. trp:/n^ 
tifc-:fvi^—^—^m\^^xhx\\ mM^<7)mMK.-<^^-~(DmAifm-i. mMi^r> 
[0072] m^iWimmm^m^t^^m^^ mmx.^^^—if)^m.mm^x g mmmnrnx^ 
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^--(DmA^m^. ^?^b<fif^[Ix.f^\ ^w^hn/Kix— v-3>-^i, y^^;&/Vi^^i^?2fe 

o 

[0073] ^©^fg^ii-am-^. -yvi^—^—ii, ^©ct'-e^?i.-e^§:7°n^— -efetv 

® ^5?-— , MF a , PHOS^n^— , PGK>^a^— iJ?" 

— , GAP:7'ti^— , ADH:/n^— , AOXl>^ti^— ^^S^ff ^>;h.§„ 

[0074] s ^mm^m^t-r^m^. mMx.^^^—(DmA:ifmi^. 0^b< . y >- 
m^/i^-y^j>^'i^. ^)^'7^^^yB>m. ^i^^hn^^v— v^a^&^^sfij^-e^^^ 

[0075] (S^®) 

[0076] ^^Pj! a A#:e^ll«^bT. '^!lx.f^WJ#-^l t^tB«(D:^S@a^lJ^^ 

So *S f^*5V ^T. ^(D^97# @ >- (Val) ;5^fe^271# @ T;^^-?^=¥>'^ ( 

g (Leu) ^X(DT^ymn^n\^^Yi\'^Ml^t)^^^'t^o ^97# g ^^y^ (Val 

) ;0^^^394# @ n-Tix:/ (Leu) '^X(DT^/mUmKYm/l>Yi.\^M^^i)^^^'r^o 
[0077] e®^bT:^rc. Umm^Sipfzn5KWM(DmMmmxmf:>tfi 
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T^ymmmi^. mmm'^2iz.mM(DT^ymmm(Dm9om a (^y (Lys) ^^hm 
[0078] ^mmim^m&Mi^. »^i.<i^mioz^rvj-m&M(Dmmt^i^mir^m-m 

ft(Di^^ia^J-e^t>$tL§^y5<i5^l^:^^Ki:. RhoA, Cdc42*Dj:tmacl irV^ofc 

^>!Ky5?i^i/:^^K{^j;«9=i— K^tv^s a«f*^Rho:7r5y— ® ^i^-a-i-^ri! 

^J-e*t>$t^^:t?y^i^W:^^Kfe:J;<9='-K$tv§S Rtio^rVJ—m^Mt 

^KxmM^n±m&mxh^o mmm-^5icmm.(Dmmnmxmi:>^ti^^]}^ 

m%^'^:t^V(Dm^^ g mt\.xm^-^)y^^'^:t^v<7)5'^m^^-^^y^^^—^^iy 
tzM^. nhfifz.munx-h^o HM^fif^'^^=^>'\'^. m^-^fif^mun(Dmm 

mio^rVJ—m&Mt'i^^L-X^<D^mt^iS:Mir^tnK.^o 
[0079] ga^J#-^3lC|Btt<^i&^ia^J-e^^:>$tl.§^y5?i5^1/:^^KJCj;«9=3— K$tL6S s 
_h|H(^j;5{-. ia^J#-i-5(c:|E^CD:^Sia^JT*^:b$tt6:!Ky5<i^l/:^^K{c:J; 
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[0080] ^Ltih^^h. nm^'^3KmM(Dm.mmm'^m^^ri^^v^i^^:t^hizxv)=i—h^ 

3t;i|B«(Di^Sia^J-e^l5$*x^:jKy5?i^l/:^^K^-^*i-^#y^i^l/:^^K(;iJ;«9=i 

— K^tL^S [Sa^bT. iS^iJ#-^lt^tB*fe(Di^^ia^iJ-e^^^$tb§;Ky^^l/:^^K 

[0081] ;2^^0J<D$5Ht^}i. ia^J#-^3(^IE«(Di^SBa^mb<(i^o>FBM6^itSSa^J-e 
^;b$tb6>j<y5?i^l^:^^K^W'r635Ky5?i5'V:^^K*/c{*ia^J#-i-4{c:flE«<DT5 

y^ia^j-e^t^^^xas fi®^=i— Ki-s:iKy5<i^i/:^^K^b< ^*^:iKy5<i^i/:^^K 

(OffiMW:^*ia^iJ-e^t)$tb^^y^^W:^^K^'a-^-r^^°y^^W:^^K-eS)o-C 
[0082] ;^^0^{c:#§®&®«JilESfi®l-K^$tt-r.;^^5^(-#S#yp<i5^w:^^Kl;i 

ia^j#-^it;iiE«<Di^Sia^j^fc«-^(D>ffM6^i^Sia^JT'^t:?$tb§3iKy5<i^w^ 
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#;(JP^o^Mfe6v^}iM^^M^Wi-6:^Sia^J-e^tJ$tb53^<y^^^v:^^K-e 
§v^Tt^;o^l(D)e^°yp^i5^w:^^K^;^^y^v?^^^^ce^#T'e^^-r:/y^v^f— 

^jKyp?i5^i/:^^KT-fcoT. Rho:7T^y-® S®(D^tt^t:^{Mitf &®^='- 
[0083] :^mm^^^^^(7)x^f^m&Mti.x. x^M^w-ma^. 4*fc{*6f^tB 

~30^@. J;«90*b<}*l~2O^@. $bti0*b<{*l~lO^. m^0^l^<i'±im7b 
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t^-^s?, ih/v, ^-^^ ^5/h^fc{^!>i^^^#SJfe(OSfi 

[0086] e®^=t-K«5t^^^^»^^^X^6^^5feT'^ 
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i3 -GaU HRP^/c}-iALP#(D^^^, His-tag, Myc-tag, HA-tag, FL 

AG-tag^fcfiXpress-tag^(Z)i?^i/^:/^KS, :7/V::^lxir-i'Wy^:^^>T^— 
b (fluorescein isothiocyanate) ~^fci'i.^^=^ 3iU;:^y 1^ (phycoerythrin) ^(D^ 

[0088] m&M<^m^:fjm) 

*fe(#^#fF:5:m9. 10. i2^xm3m^mm)icx^w^'^mx:h^o mx.it^ 

^Y(Dm^mm^<i^^(Dm.m^:L^^m^^mmi.xn^^t\z.xy). 
[0089] McW-ma~±mx.\t. ^mm Km^^^wmmw-^mmi^. ^xmhfitdmmmt^ 
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[0090] ^mm im^m^m^mMmmi^<DMm^:h^^ ^itm^m±Kmmir^m^i^ 
it. MMmmi^^m^i^x^^m&M^mmir^o -ttc. :$im&M7!)mMm^w^m^ 

[0091] ^^^mim^mamit. mmic^^. ^mm^mi^^mmi^fcmmm-^fat^m^ 

Bhoyrvj-m&MfDmmt^iSimir^m-m^mmi^L^xmmx^^, ^^mmr^ 

. mm^m^mmx-^fci-imme-^^xm^^^^^t^'^x^^o 0*l<«. ^m&m 

[0092] ^mmim^m&Mit^fc. -mt^it^-^mikict-^mmx^^o m&m(Dit 
^^mjfmti^x. mK.it. mm^0.jfm. mn^^:fj^m^^^htix\^^^7!)^\^^'r 
tihmm-^mxh^o ^^^^^s^m^^mit. x^mv<it. r^/mmmmmi^m-^ 

xmm^ti^m^mhmmicm^^t^^x^^o m^mti^x. mx.it. r^^-Fm. m 
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[0093] :^mmKm^m&M<D^mm'^^mi^^fh^m&mi^. ^^m&m^mm^^^^ 
[0094] mm 

^^^fflv^6ri!t>-e#6o K^>^'Mv^5i!#^i. mm}iri^{i^:^<th8m. ^*L<{*^i^ 

x^mmxh<^x-h. fImmfPf^^-ov^T3g^e^/^T5/M^|J'efetb^^J;v^o * 
^m^^mi^M^wmmimMir:5ih:i^x^^m^irthXh<^xhx<^ m^mm. 

[0095] i mA^(Dmm¥mm^mmxt^o m:k.\t^ mm^ri^^y< 

:yh(D^^r-^fci^^^^rx\ mmx^tii-imm^^^L^xmmKi^^u i^m 

mt. ^ti g m^^m^i^Mi^xmrni^m^^^'T^^'^^Mi^^m^M-^v^^m^ 

:7a^:xh^^Tv':3.^^>'h (FCA) , yu4:yh^^^Ti^=L^<>^^h (FIA) , Ribi (MPL 
) . Ribi (TDM) . Ribi (MPL+TDM) . H 0 ^^^^^^ (Bordetella pertussis v 
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accine) . J^^y^/Viy^y^V (MDP) . T/V^^^J>.Ti^^^<:yh (ALUM) . ^XXf^ 
tihms.^^i^'^^m^'^^^o ^^^fi^mm\i.. y^yV. '?i^=¥. ir=¥. ^ 

[0096] m^n—^;V^m-±. ^m^^^M^tifz.mm(D}k.mt^h i #:^^(D^#:[nIltX 

[0097] ^y^n-'T/v^m-^. ^m^mm^fvk.mmt^huw-M^m^^ m^\-t. mm 

[0098] K^^m & i^n— 

n.^m(DfzL}sbKmmx^^o 

[0099] ({b^i^<D^S;^^fe) 

^y^i^i^^^^K. ?1^®^m#:*fcf* 

[0100] ^mmm^^m^mcDmm^um'r^it^mcDm'&io'm-x. ^m^mcDmm^ 
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60 iyi^^Mt.^ GST^(DWp^M. His— tag. Myc— tag. HA— tag. FLAG— ta 
g*fc{*Xpress-tag^(D^i^-<:7^^KS. ^fcf*^3teSc fi®^^50!l^-e#5^5^ — 

[0101] :^mmim^m^M(Dmmt\.x^ mx.i^ho^TVj-m&m(Dmmt^i&mir 
[0102] ^mmim^m^M(DKhoyrvj-m&Mt(Di^^m-m^mmKi.timm:^m 

GST-tagiil5-a^® fi®i!bT|Sm$-^. ^(D^^^;vd'^:t:y'^'7rn—y^\zM^-^^ 

. w^it^m(D^^~r~^tL\iW^i±rx\ i^m^ntK^t^-^^^o 

WK(ry^o7rV)—W^m.h(Dm^Wm^WU'r^}M'M.X^^o 

;$:^K(c#§^#:^fflv>T^ig-e#§o mm.. HRP^ALP#(D^5^ 
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^±Mm^\^fz^^•^-^—M.^^(Dm^nmmmm:^\i^^^:LtKx.^mmx^^ 

o 

[0105] :^mmKm^m&MtmioyrVJ—m&Mt(D'^-^^mmir^^[:,^<ii^<Dmm:ff 

mt-^tl. lfT=iTi/;?^7^A(BIACORE system) #<D^B:7'^X^>'#^^&-fe:/i^ 
lation proximity assay^ SPA) -^^3fc^Blf^^>'^^^ — (Fluorescence re 
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sonance energy transfer. FRET) ^J^;;^bfc;^&^ffiV^T. 

[0106] ^mmim^s&M-d^^'r^Bho^rvj-m&m(Dmmmmmm^mmK\. 

5/h^tcj;«9aiJSi-§o Rho:7r^y— sa«J^J;o-c. mm\:.^fvkMm^ntm^ 
^:6=^'7^^'^—^^\±m^i:^o b:^c^SoT. fflv^6Rho:7T5y-Sfiff(^«M^-J: 

TV^^o ^fc. ^tt^b^tbfcRhoAf*, ^<D3^7aii5'^— ^^^-efe;5Rhotekin(;i|^'a^ 

[0107] ifmn\m^^um^^ir^^oyrv)-mu'm(o^mtmmmm^mmK\^ 

e«-efeoT^^|^'l4l^^5^^-e^iiLfcGDPi:|g^L-cv^^Rho:7r5:y— sa® 
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[0108] ^mioyrvj-m&m(Dmmmmmm^mm'r^itit. ^mMim^s&m 
[0109] :^mmKm^m&jfmK^^^xm\^^^RhoyTVj—m&Mi~i. ^mm^m^m 

tKx^mmx^^oW^^\:.'^^(D0^^TK^n^^:^v^^u:t^}''(Dmm.tit 

ir^m^. m.m.mt^m\t^^'^y^^^:^^Y(o%m:mm'r^tm'Mx^^o McW- 
m\a-±mx.n. ^m'm:fom\t. ^mm\^^^^'sm^w-^m\^x^-^m^u:^^ 
Y^m^-^'^^mmm \^^\ ^x. m^m^mi^tmmt^mt^mm^^t'^ 

mt^i&m-r^^mm^mmi^i^xmmx^^o mx.\'£m^<Dmmtfj:^iyif-r 
/i^^mm^ KmAL-xmiy^-T/^^^m-r^^tK^^^ mm.(7)mm^mmx^^o 

GST^(D^^^, His — tag, Myc-tag. HA -tag. FLAG-tag^ 

^/v(Dmm:ffmit^m^ia'im^xh^o 
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[0112] (^t-B-m) 

xmm-r^^tKxmmti.xMmx^. ^x.K^m&M(Dm-m<Dmm^xx:^X'^ 
[0113] mmm^m) 

[0114] :^mmK^^mmu. ^v^^'^:t^\'\ m^K.^^^—. 

nmmi^. ^i^. ^fcmt-^<i^<^5-h(i^^j^<th^^'rn^^i-^^m^mi^ti^x^(D 

[0115] ^mmim^mmm.^m^i^-^'^n^^^M^^(Dmu. jxmm^^hm'simi^^ 
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n^o M^^o. ooooi~7om*%.^^b<{io. oooi~5M*%es<D*5Ht 

[0116] mmm)^m(DmmmmKjt^\^xmmm.m^ti^. ^mm. mmm 

. '^^m. HUM. mmm. mnmm(DmnM'^m^mmm^m'^^t^o ^tiM 

[0117] mx.i^yK. mmmm^^ti^^mmM. ^y—^^^. jKyif=/vT/v=i-/K #y 

[0118] pjfMKxv). mm<Dm&Mmmimm^tin^^m<7)^^7^. mK.\mm^m. ^ 
mm. mmm. ^^^^^j. ^^-hm. phi^^^j. ^mmi^mm^-^^mi^xm 
mmmi^i^^mmir^^thxt^o 

[0119] ^^^b^J«. thik?tT/v:7^5^^M^<Z)L-T5/^. mm. ir/vo— ^fl?*#:^ 
[0120] #®^14^J>b#t;i|5BS{*^^< . -r:^-^tt*5 J;U?#-r:^->'i4J^®^ti^J(Z)V >Ttbt> 
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[0121] 



[0122] 
[0123] 

[0124] 



[0125] 



[0126] 



[0127] 





mmitmi^. mti-hv^j^. mit^v^j^. mm. ^v-^vi^mmmx-^^o 
mx^^o 

(Dmmi\^mMir^m'M^<^&m^ML^xi^. m^i»m&m(Dm-misxxfx^fcu 
^s-e#5o fe^v^f*. \H^\^(D:^:^v^^i^yt^v<D^m.^m^y^tiry^m^m\^^xm 

:^^K^b-Cffl V ^^^tKXV)mMX^^o T:y^'^:y^y^V=^^i^U:t^:th^t\^xm\^^ 
:5:tV=^^^U:t^:tmt. :^:^V^^U:t^h^(DmWimi^(D^Xtj:<. 4¥mmmmK 

M}t^'r^h<DXh^xhmmxh^o *4<y^^v:^^K(D^m^#M6^t-pw-r^ 

^mm Km^^v^^i-:^^h^(D-'mmxh^mmm(Dnm^-^i icmm<Dm.m 
mmxmi^^ti^^v^^u:t^v(Dm.mmmt. wmm(Di-DX^^ wmmmmm 

(stomach adenocarcinoid tumoT)XlE'^WMMtit^\^X^5i^. 4. 5i^U± 




wo 2005/095612 



37 



PCT/JP2005/005918 



T.ia?ij#-^3t;ilB«<D:SS@a?y-t?^t>$ti.^4<y^i:7w:^-^Kt;ij;'9=3— K^t^^ 
ga^j#-^3i;iiB«<Di^Sia^j^tf fci?). ga^j#-^i Kw.m<Dmmmmxm^^ 

o-GEFti.Xi'^mi-^tmK.htl^o Rho-GEFtl.X^m^tltc.m'B^ia^. va 

v(##fF:scm3*3j:m). ost(##fF:4:m5). ibc(##fF^m6)#<D0^;lSl^i- 
)^i^(Dmm^. i^mm. s^si^. ^s^ds®. M^(DmMmm. mv^ 

— l^6*Jl;i?*al^^ce.m»{*. '^llx.{^>iSj-^<Z)#:mikgS)fct9TO. OlMg~100mg 

mM^micm^xx<^(btit:imm[:<Dtii^(D—m.mj:'^m^mm^m^^x^fvib 
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[0129] :^mmim^mm-^fc\tmms.mm^u-^ir^t^\'i. mmm-^fc\tmms.mm 
[0130] ^-^mmt. ^#i^^^fcf*M0f i^^(Dv ^Ttvhmi^x^^o ^(^m^. mm. m 

i^mam^xu^x^^o $6>t-. m^^i&^^tii^m&u^hmmx^^o mmm 

[0131] ^m<Dj^m^mm § micsts^z^xmnx^. ^(Ditmmfmtvx. 

mm. %m. mm. n^m. mnm. mnm. ;&:7°-fe/v^j^(D@#:^^?f^ti^. tk 

^m. ^m. mmk ,^.nnk ^mm. ^y-i^^J. m^m.m.n\. m^mmmm 

[0132] Oif^fe) 

[0134] m&(Dwm\-i~. m^\tm^x.otir^w^A irnkP^m) t-ov ^x. ^^bj tc#;5^y 
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[0135] :^mmi^. m^nm-^<D:^mmi^^^:^}}^^^:t^v<Dm^m'^t:i\^^mm^i: 
[0136] mm^micmm(Di&mmmxmf^^rb^yi<v^i^u:t^}''(DmMmm.n. n&m 

[0137] tc#;5*?y5<^W;^^H\ ^^y5<^W;^^K^-^tf itfe^^fc 
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situ RT-PCR^in situ /N^:7'!;:3?Vif — v^a^/^^^IJfflb/'lHJJSU^/k-ec* 

wm^^^mmx^^, ^<Dx^^i:m.m^^mm^^\^^x. ^mmK^^m^^u:t 

xy'ti—-:fti.X(Di^M^^i-^h(D^fciiy'v4'^—ti.X(D\^M^^i-^h(D:^^ 

mx^^mmm^^^^m'r^m^iM.m^^f^(Dmm^^'r^mm^^t^m 
vx. MW^miat. mmm^7. s. 9'^timoKmm(Dmmmmxmiy^n^y^v=f 
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[0140] pcR{;ij;9. ^MB^(7)i^m(Dmi^. ^mmi^m^^v^^\^:t^v. m-^v^^v^^t 

^v^^tfm\^^~^fdii^(DM^mi^^(Dj:i^A(D'^mh%mx^:bo ^^^^s^^if 

m^mm(Dmt^nmut.m^^mkn\W:t\.x^hfh^pcR-sscpm^m^ 

[0141] :^mm^xni^^fc. i¥^\^i»mm^^^m&mmmir^^t\z.x'o. mi^mi^ 
< i-±^mm.m^i3iir^mm &M^xxj^^(Dmm(Dm'^<Dmm^!^mmi^^mx^ 

mm^mmx^^o 

[0142] m&M<7)^m^x^mm<D^m\^. m^i-imm^n^^^^'^^x. mm&M(7)^^^ 

^h^^^i-im^^mmm-r^o lEmt^MmnntcoitrnKm^x. *^&«(^# 
^(Dm^t. ^<Dmmmi\i^^mx^^o iEmm&Mt<Ditm^^^^x. mK.itT^y 
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[0143] :^mm\m^mBm^xxfmm^^ir^mm &M(Dmmi^. ^mmm^s e 
[0145] ^mmt. m^nn^(D^s&M(Dm\^^-^tiit^mmfmm:^m. *fc}*^ 

[0146] . lfeit^5N-t-ov V ^-c^^itl^ 

[0147] ^m&M^tin^(Dmmi^^mmir^:^m<Dit^~m^^ ^Mi^mtl^X^ ^y^ti—^ 

m^n'tvh. ^tb^i$i^m&xh^\^tm^^'^x. nmrnti^xmrnx^^o nm 

^(Dmm^^t^^t^^x^^o 5fe*3. mMm^hf^oxi^. ^i^wKfts^^^t^^i^^^ 
m(Dm&:ijm. :h^\^^^^^m&M-^fc^^^yi<v^^^^:t^\'^(Dmm:lJmc^mx^^ 
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[0149] :^mmit^fz.. :^mmiz.m^m&m. m^^i-:t^}'\ mmK.-<^^-. mnmrn 

. m^mm^mmmm^^yhtx^x^mx^^o 
[0150] j^T. :^mm^mmmKm-^^M.i^mKnmir^o 

mmm i 

[0151] (}^hm^mcr>NA=74:f9v-(Dmmtmm^(D^wo 

\lh(Dm. mi^m^Xmmm a JKOpoIyA-'rNA (Clontech^±^ : :fy^U^No. 

6516-1, 6525-l^XXl6578-l)^lM^WMti.X'^mKX'0cD'NAy4y^9^J 
—%:mmU dbEST5>ffi-i:«9cDNAifK-^^ilb-CcDNA^i:2— ^<D:^S@B^J^ 

-^^30, 000{|i(D^n— ^(DcDNA{^oV^-C. ^(D5' ^i^*Dj;t^^3' 

«9MiRL. -?rttbcDNA(Dig^ia^J^/jNj^b<D;^^*{^=e§oT^^b/Co 
[0152] ^i^^ia^JO^S^fro/ccDNAi^n— >'^cloV^T. ^:y\f=L—^-:fxi-^=7J>.^m 
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[0153] I^I^LfccDNAi^n— ^^hj03796{*. ^*4977bp<7)3^^/^JgSia^J^#i-^D 
NA(ga^J#-^l)-e$>«9. 1340T57^(Ba^J#-^2)^=3— Ki-^ORF^-^tfo DH 

K^-r^{*ia^ij#-^2tcfBi^(Z)T5y^ia^ij(Dli97# g (D^^y^(vai);^)^^>^27i# 

g OT;^/-?7=¥>^(Asp)*'e(D175T5:y^^S;6^&>/^^o PHK^^^-fiSB^iJ*-^ 
2(e:|B^(DT5:y^Ba^J(D||297# S COa^iX^ (Leu) ;6^^)||394# g COa^^X^ (L 

{*^;ri^^;rb. la^'m^i \^mm<7)^mm(Dm602^ @ ^^^>si i26# g (d^^^w 

mmm2 

[0154] (DNAcD^Ja^ltM) 

ll*^!|l-ei^^bfc^n— ^^hj03796^fflV ^-C. K-r^S S®^F 

LAG-tagSfe-a-S &®i!b-C293EBNA|tBJia (invitrogen^fcM) "e^^^-^fCo * 
fc. i^a— ^^hj03796/55=i— K-fS® S®(D$P^ia^J>5^^>jfe«9DH/'PHK^^>'^-^ 
tP® ae^293EBNA|0JiS^fflV^T^^g.§-^fCo 

[0155] hj03796jt^^^tP^m-<i5^i5^— ^«l6b/Co 7">':/W— b^bTpBlues 

cript II-hj03796(hj03796^*pBluesc^ipt 11 SK^OSaU-NotIi^^^^;l^f A 
$tLTV^§ :;a^-f ^DNAW^iffM) ^ ^bTK0599s3 (ia?lj##7) *Dit>^ 

asBaml (@a^lJ#-^8) ^ffl V ^Tpf u turbo (Stratagene^tM) KXM.U^^i^^\^ 
fCo mmi^fcmm^^limcIiyBamHIXmmL^XmcMm^m}^. pBluescrlptH 
-hj03796^Sall/HincII-e^ilfbfcit'fe^^if>H"> *5j:tJ?pDsRed2-Nl (Clont 
echttM) ^SalI/BamHI-e-KirL/cjtf^^if>T-^7-r^— v^a^-L. =3^-t:°^^-hir 

/vf^^ALfco ^v^-c\ ?l^®fembfc^mM;e)^^>»m5/^^fflv^-CDNA^i»i^L 

fCo )ft^DNA^Sall/BamHI-e§]8lfbT#^)tt/chj03796:7^i/p<^h^, ^i^i5^ 
~DNA-e$)§pFLAG-CMV5b (SIGMAtfcM) (DSalI/BamHIi^^h^;I^f AL. 

hj03796^?i.-<^i5^— ^#fCo ff!iJPW*^a^ffo/ci^^ia?iJd5:iEb<#A$t^T 
V^§^i:{i, ^:/;^^tf^^oTfitmb/Co ^X— <5r>^^SJ^;;{iDNA Sequencing 
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Kit (ABia^) ^m^XXlMW^ABl PRISM 377^ffl V ^T=ff /^ofc„ 

[0156] m^. hj03796i^^—:y-d^=i—h^'r^^Ms&M(DU6^nm-d^hts:^m&M-^h^ 

fzJb(D-<-^^—^^ h>>m-r™^n— ^^-^'^^ynv?— (lnvitrogeni±M) ^fflV ^ 
X^HL^Co pBluescriptII-hj03796^7^:^7'V— h^b. pfu turbo^.^V>T. pr 
oto - Dbl(DDH/PHKp<-r^=3 — m^^^ffi l^tttDfe^^^^ (ia^J#-^l (D^58 1 

MJ^:^--CpENTR/SD/D-TOPO{;i#AU. ^^'hP ^i^^— ^{tML/c„ iii|ig 

S^Sf^f*::?'^-!'-^— ^bT. 03796D/P-F1 (ga^J#^9) :^3J;r;«03796D/P- 
R3 (ia^ij#-^10) ^^ffibfCo lfeV>-e. _htB3iVhy— <^i5^-^C7fe»LAG-tag 
(3X)Sli^S^®^m-<^^-^^V^'C. LR^n-^-if(;iJ;^iimx.^^St-J;<9. hj 
03796DH/PH^FLAG-tag (3 X ) M^S&Mt\^X^m^'^^fc^<^^m.^i^ 
^fNMbfCohj03796<DDH//PHKp<-r^=i— K^:^(D:^^gB^J;$5iEb<ifA$ 

Terminator Cycle Sequencing Kit (Amersham Biosciences^i^) ^ 
lb*5j;tJ?^^^lf(*ABI PRISM 377^fflV^■rfT^ceo/Co 
[0157] hj03796DH/PH(DJttS^>iSj-Mi:bT. |!E^Rho-GEF-efc5proto-DblODH 

/PHK^^^^CJi^Ts proto-Dbl i:>uXPiitWir^)^m^^^timc^(DmM^^ 

^—^W^bfCo •^/^^:7°/P'7^-r^^^—cDNA^-^^/VX (Multiple Tissue cDNA 
Panels, ClontechtfcM)(D::/W>'y'T^^Mh7:/KDNA (brain first stran 
d DNA) ^T^^^::/!/— h^U pfu turboMV>Tproto-Dbl(DDH/PHK^^^^ 
=1— KM^(proto-Dbl(D|tSiE^lJc|3(D^^MTG=3K^J;«9|ll485# @ ;6^^>^24 
29# g ) ^it*MbfCo ■?:<^^, iii|iM0i^^9-r^— v-a^HJ^^^t^TpFLAG-CMVS 
a (SIGMA^fcM) (DBgUI - SalliJ-^h fi#Ab. proto - Dbl DH/PH^FLAG - 
tagSli-a^® fi®i!LT^m$"1ir6fcJ6<Z)|§m^i^^-^f^MbfCo iti|©MJ^^(;if*:7^^ 
tbT. D/P-sKBglll) (iE^!j#^ll)*Dj;OT/P-asl (Sail) (iE^!j# 
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^12) ^mmi^tCo proto-DbKDDH/PHK^-f ^=3— K|g^<Z)ife^ga^lJ^SjEb< 

i^cDM^mm-i. proto-Dbl(D<2^|igB^lJ (T^-fe5/iX3^#-^:X12556) ^it^b. 

^/^o/cit^BB^J-efe^o {-#A$ttfcproto-Dbl(DDH/^PH 
Kp<^>-=! — K^^(D:^S@a^lJ U , proto - Dbl(D^ ^ HB^U (D m ^^ATG=i J; V W, 
1480# @ ;5^b||2433# g ^-e(D:^^iB^(J(Z)5'^^tCATGGCA^M^;()P$tl.'CV^ 
6:^Sia^J-efc5o Lfc;05o-C. ^m^iJ^iS'— (clif A$*Xfcproto-Dbl(DDH/PH 
=3— K®^f;i*5V>T. ^<D^MATG=3K^^J;«9^489# g (D:^S/05<^^ia^J<^^J^;: 
i-§:^^^M^^oTV^So <2^r?iiB^>J(7)ii^^ATG=iKVj;«9^1960#g;5^^>^1962 

#g^-e<D:^Sf*GGT-efc«9. i/yv^^^^— KbTv^^So m^^^^—KW 

A$ttfc:proto-Dbl(7)DH/PH3— K^I^(DigSiB^J(D^^ATG3K^^J:>9||48 
7# g d^^|?489# @ ^-e(Di^K{*GGA-efet9. IWI^l^li/yiy^/^^i— KLTV 
irfj:iDib. im^(Dm:mi^^^T^/^U^Umi^htl^j::^^ofCo proto -DbKZ)^^ 
J^SiB^J*5J;U^^^<2^r?S:^SgB^iJt^=3-K$tL§T^y^iB^J^-^tL-^'tLiB^0^ 
*3j;tJ?27{C^i-„ BB^J#-^26tC^Lfcproto-Dbl(Di^KBB^J{*, 2005^2^ 24 
0 {clNCBI (National Center for Biotechnology Information) — ^ 

;^^IISKbfc<^^^^^r?S$tLTV^fc:^^iB^lJ-efeSo 
[0158] f*. 293EBNAmM':.V^y^^-y3>m':.X'0hy>y^y^t^i^3>\^ 

(LipofectAMINE2000, Invitrogen^fiM) ^^^tJObfcDMEMir^^-^b. ^UX^ 

2 

2 

(protease inhibitor cocktail. I/IOO^S. SIGMAlh 
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m) i%^^t?mm^<iy^r— (Lysis buffer) KxmM^mmi^xmMmmm^M 

M\^fCoMM^^^yyr—l^.^(Dm)^^^h^J:^:25mM Tris-HCUpH7. 5; 150 
mM NaCl;lmM CaCl ;*5J:IJ^^1% Triton X-lOOo 

2 

[0159] ^MkWMml~i. mm<DSi:>s-PAGK^>y°ju^<^yyT—tWi-^i^. M^^Mii 

TBS-T{cy'tiy^:^-~:^ (± 0 ^3 : KDm^XU-^L^fcmm ( 

TBS-T+BA) 1,Z4°CX—mW:l^Xy^n^y^ly^^Vf:io y^n^y^l^^^mTW^. PVD 
FJ^^TBS -TiCX10^}^±mt9l.f£^^hl\mm^\^fCo _h|E-effl V ^fcSDS -PA 
GE'^>^/W<-yyr—it.d^(Dm.^f)^h^^:l. 7% Tris;0. 13M HC1;22% 
i^^'y-feti— /V;4. 6% SDS;:ioJ;t)^^0. 22g/mL yu^y^y—juy^/l—oy'^y 
T4>^^^^ry^T^i^.^<^M)^^^ht^^:25mM Tris;40mM e -T^/-n-;& 
>^a>'^;20%^i?^y— /V;*Dj:U?0. 05% SDSo TBS-m, ^(D;!!.^;?)^^)?'^^: 1 
50mM NaCl;10mM Tris-HCU pH7. 5;*Dj;U?0. 05% Tween-20o 
[0160] ^FLAG M2^/^n— :^/^^#:(SIGMA^tM)^TBS-T+BA-C1000{^#■ 
3^L-CPVDFJig^;I>^;(JPL. 37°C-ei^^iJ>l_hiM:^abfCo -^<D#. PVDFI^^TBS- 
T{;iT3IgIi5feif^L(llHl(D?5fc^l^##105^J^_h(DM^5) . TBS-T+BA-eiOOOf^ 
K^^VftHRPmMin:'^^:^IsG^i$i{Cell Signaling Technology^fcM) 

;!jplt. 37r-eiB#r^i^_hi^?abfco mmm^. pvDFm^TBs-Ticxsim'^^ 

>(y'^lyB^^iy:^TMAiaers\ia.TD. Biosciences^t^) Ki:.K>. ^¥l.A.G^W-KK^^- 
^^m^mU'M:^^m\.fz.oit^%^^'i-M^^nmUil^urmno imaging A 
nalyzer. :^#|^^«^^|±M) t-T BTlS^t^bfCo 
[0161] 1^:^^1111 i^^-To FLAG-tagg!l!'^Sa«^LT^m$-1^fchj03796(i, 220K 
Tiai)^h97. 4KDa(Dra{;i:^— ^^>'K^bT^t±i$tbfc(|2|lf^l/— ::/l)o hj03796D 
H/PH«. ^FLAG^#:{;i J;i9^50KDa{;i:^— ^^^KirLT^m^tbfc (H 1 F^l/ 
— ^^4)0 hj03796;DS3— Ki-^Se^CJ^T. hj03796Se«^ir^i-§)*3j;U?hj0 
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^t7f)^h. ±m^—^^>'hl^. ^tl^tlh.303796^XW03796BUXPU-Vh^^t 
^mh^^^^i:<3fCo proto-Dbl DH/PHf*. ^FLAG^^(Cj;i9^40KDa 

V ^•rtvh^m^ti^J:t^oti (w— ^3*5 J;U?6) o 
[0162] ;6KbT. hj03796S^@, hj03796DH/PH, *5j;U?proto-Dbl DH/PH^ 

[0163] (Rho:7T5y-®fi®^<^^-a^C)^t±l) 

lliM#!l2-e«^Lfchj03796DH/PH (Ct^^LAG - tagSfe-^M & ®) 
i^^— ^fflV^T. hj03796DH/PH^Rho:7r5:y— ® ^^^CD^-^CIOV^T. 

[0164] Rho:7T^y— S &®^b-C. Cdc42, RhoA*Dj:U?RaclMV^/Co 

[0165] |^tt=i>'hn— /V^LTproto-Dbl DH/PH^fflV^/Co proto-Dbl DH/PH 
(CT^WLAG-tagSij^S eS) ^m-<i5^^-f* ^JS0!l2T*«^Lfc^m-<i5^^- 
^ffiV^fCo proto-Dbl{iRho-GEF(D:7°nhi5'^^-e$3«9. proto-Dbl(D?g-'|4^k{* 
oncogenic activation,^#;tbtl/TV proto— DbKD^^^tt^bfi. -^rOT^y^SB 

roto - DblcDC^MlJcDDH/PHK^'Y^'^'^tf"^:^ (oncogenic - Dbl) ii^Rho^ 

V ^/cproto - Dbl DH/PH(iproto - Dbl<D||494# g :^^hMS 1 1# g ^"C 
(DT5y^^^i-^jk3^^M#:-efc«9^ oncogenic-DblJ;«9®V^ga^J-efe§o oncog 
enic-Dblfi, Cdc42, RhoA^3j;m^acl^M'6-i~6^5. Cdc42*3j;tmhoAt^>iSj- 

UrGEF?gtt^#-r§— Racl iC{iGEF^tt^#fc/^V ^^^;^|S#^$t^TV ( 
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[0166] hj03796DH/PH^/cf*proto-Dbl DH/PHtC|£'a'i~§Rho:7r5:y— S fi 
-^^(Gluciaronidase) (SIT. GST-GUSi!lH&f5^i-§)^|^tt=3:^hi:i— /VirbTfflV^ 

/Co 

[0167] hj03796DH/PH^^^i5^i5^— ^/cf^proto-Dbl UUyPU^^^^^—tBlh 
WC6. 0X10Vwell^24!^73i/V:/W— h--il®b. 37°Ct;iT5%CO #^^T'e— Bfe 

2 

2 

^ :7°a7^T— if ^^tlfi5^—;^;i^^/V (protease inhibitor cocktail, SIGMAl±M 

) im.0.nmMM2^^m) Kxmm^mmi^xms^mm 

[0168] ^^JJ^^^^^^liloV^-ChjOSTgeDH/FH^fcf^proto-Dbl DH/PHirRho 

M^^-yyr—i^ifAyMl^t:i20 n I^(D^/]^i^^:t>-^yr^—^4B (Glutathione se 
pharose 4B)*5J;U?^^^^V:7t— lOOju L^m-^b/Co ^-^l^^Mt. MgCl 

2 

— (MgCl <Z)ft|^^^^f^lmM)^fflV^-CM'L-^a(l, 000rpm-e4t:tC-C15#r^) 

2 

}clj:l93llI?5fe#bfCo ^5feit^^ _h^^^*LfcGlutathione sepharose 4B(c:, m 

^^^Lfc^»40 Ai L»LT5dri^— {CTit#^. »Mm(100°CKX5^M^ 

Wj^/v^^b. PVDFj|^_hfcSe®^h^>'><^v'T— b/Co >^n5/^^:/i/;^T#(^PV 
DFj^fi. TBS-T+BA(m^«|gife#ij2^#m) lC4°CX—mmi^Xyuy^^^^^ 
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[0169] ^FLAG M2^/i?'n— ^/V^^(SIGMAttM)^TBS-T+BA-eiOOO{§# 

Tt^-C3IlIi5fe#b(llHl(D^#-t-##105>J^_h(DMi:5) ^ TBS-T+BA-eiOOO{§ 
K^M^ftHRPUM^-^^^lsG^i^iCBU SignaUng Technology^fc^) 
^JPbT. 37X:XimmSX±m^L-fCo Mmm^. PVDFj^^TBS-TiClTSllIi^feit 

^7^i^v'3>-iy;?^7^-6v(Amersham Biosciences^fcM) ^F'LAG^i^HzRft- 

[0170] ^FLAG^#:f;iT^?il5>^^»fiI^^^K^5^t±l$tvfc#^. hj03796DH/PH* 
fcfiproto-Dbl DH/PH{iRho:7x^!;— Sf^W^I^-n-i-^^^IJfeb/Co E|2(C^ 
bfcJ;5^^^ hj03796DH/PH^Rho7r5:y~SfiW(Racl, RhoA^fc{*Cdc42) 

PUK^^ir^^<lyh^7it^m^tlti(M2(D±m. hj03796DH/PH(DW— :>'l, 2*5 
j;I^^3)o —Jf. proto-Dbl DH/PHi:RhoA^fc{*Cdc42^^Jfc^Ji.$iJ:fclH^ 
;e)^e>PML/c^3N--e{*. proto-Dbl DH/PHiC>(B^i-^|i>j40KDa#jftt^/^>'K 
^S;^t±l$tl./c(|l|20_h|l|, proto-Dbl DH/PHOW— >^2*3j:t;?3) proto- 
Dbl DH/PH^Rac 1 i!^#^m$-^/ciMJi^d^feP^Lfc^5|Sf-ef* ;5^d^S^^^K}* 
1^t±i$tb^^;^)^ofc(|l|2(D_h|l|, proto-Dbl DH/PH(DU— hj03796DH 
/PHioiU^proto-Dbl DH/PH^GST-taggS-a* )3 -i^V^i^i=i— S^^^* 

V— >'4)o -t"^ce:b"^. hj03796DH/PH*Dj:t;?proto-Dbl DH/PHf*, GS 

tit^iat^^^^^^^:ymmisbhthfj:7b^<if:L(U—>'5), #^J3^i^4oft^hj03796D 
H/PH*5j;U?proto-Dbl DH/PH(D^^»^^Jia^^^?g^ffiV^TJttfeb/c^r 
l5{^l^*-e$)ofc(El2(DTIll)o 
[0171] hj03796DH/PH;6SCdc42. mioAt.tii'macl tl^^ir^^t^^m 
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[0172] ^MMi^^\-Vm^^fcCdc42. RhoA^/cfiRacl^N^i^GST-taggaj-^S SK^b 

— (Invitrogen^±M)MV^Tf^Mb/-o Multiple Tissue cDNA Panels 
(Clontech^±M)CD;^yy— >^:7 7— :^h:^h7>"KDNA (spleen first strand DN 
A) ^'T>'y]y-~htL.X. pfu turbo^^V ^T#Rho:7T5:y^S fiM (Cdc42, Rho 
A*5j;tmacl)^=i— Ki-^jt'^T-^iitibfCo iti|>i0i^^.TOPO cloning sys 
tem^ffl V ^fcRJt^ tCTpENTR/D filjf AbT^^^^-by — ^f^MbfCo i^*! 
S^£^(^}*:7°^^-^— ^b-C. Cdc42jt{5^ti^b-C{*Cdc42-sl (ia^lj#-^13) *3 
J;U?Cdc42-asl (@a?lj#-^14) , RhoAjtfe^^i;i^L-Cf*RhoA-sl (MB^OS-^l 
5) *Dj;tmhoA-asl (@a^J#-^16) , Racljt^^^lcl^bTfiRacl -si (ia^J# 
-^17)*5j;U?Racl-asl (gB^J#-^18) ^^fflbfCo «^bfc^:/by— ^i^i5^ 

— ^^oV^T. NT^KST-tagife-^^ea^m^^^— -efe§pDEST27^ffiV^T 

LRi^n-^— ift;ij;;5mmx.MJi£^J:«9GSTg!l!-a-Rho:7T^y— SeM^m:^^^^K^ 

;^^^ToT^^b/Co v'— ^>'><.MJ^^{*DYEnamic ET Terminator Cycle Se 
quencing Kit ( Amersham BioscienceslilM) ^^ ^tb*5 iti^^^^fi ABI PRI 
SM 377^m^^Xn^j:ofCo 

[0173] (hj03796DH/PH{^J;§Cdc42(D|gtt^b'f£ii) 

hj03796DH/PHODRho:7r5:y— S aKi^>i^fi-^GEF^tt^, IIJi^[|2-e«^ 
Lfchj03796DH/PH (CT^^FLAG-taggsfe-^S S®) ^^-^i^i^^— ^fflV 
:x:7m:^^— ^/vyi^7>'^l;nJ;«9^f^LfCo Rho:7T^y— S^a^LT. Cdc42. Rho 

tagm^m&Mtvxmm,^'i:fco 
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[0174] hj03796DH/PH(C*iiffiFLAG-tagR!ll'a'SfiW)^^^i^i?^^t-hlBV^'ftl. 

WMl^fc293EBNAmS^K^Xl.fCo ^i^i^—<DmS^^<DmA\'i. Lipofectamine 

pofectamine2000(D^^^;!3Pb^ct>(D^^V>^Co it^^^Al :/i37^T— if 
^^^tlf i5^— : SIGMA^fcM) ^^t^MM^'^^y^T—X-MiS^^ 

ATE|±M)i!4°C-eiB#rBlKJ^^$-frfCo ^:7ai:^i?^— <5/K^bT. PAK-l*/c}*Rh 
otekin(D, ?SttMRho:7T^y— S a«tC|§'a^i-;5K^-f ^(^GST-tag^#;!jPbfc 

:tt^^i±^-^ii#i±M)-e^mm^'^^^Tofco nhtitminmi^. sds-page 

KX'0^^:^i^>yu^y'T^>i^^KH\^. ^<D^. ^FLAG^#:^fflV>TFLAG-tag 
#;(JP® e®(D^m^^JfebfCo ^^^^^^'I^T— : 25mM HEP 
ES, pH7. 5;150mM NaCl;10mM MgCl ;lmM EDTA;2% i/y-fea— /V 

2 

;1% Triton X-lOOo 
[0175] hj03796DH/PH;e)SRho:7r5:y— SSWt->^fb'CGEF^'|4^Wi-§/^^)(i\ hjO 
3796DH/PHt;iJ;«9Rho:7r5y— S fW^tiM (GDPM-^M) ( 

GTPi^^M) (c:^fT-r6o :^y=^^^—<yh^tvxm.mvf-PAK-mm^mcdc 

oA^J^-a-t'^o bfc^OSoT. hj03796DH/PH;OSRho7r5:y— SS®i->^fbTGE 

F^tt^^-r^jfe^fi. :^:73ii^^— ^5/K(;i^-^«Rho:7T^y-® e®»^5iiiJP 

-r^o ^FI^AG^m^X^. hj03796DH/PH^oj;tmho:7r5:y— ®fi®Sr*^ 

^m«9tRho:7T^y— S a«C0x^^K;e)Sa<^m$tL5^'a-^ hj03796DH/PH 
fiGEF^tt^Wi-^^flJSLfCo 

[0176] *^;^^iii3-A*5j;t;?iii3-B{;i^i-o ig3-A{*, ^m^mmm^^^fh^Bho 

:7r^y— Se»:j3j;U?/^fcf*hj03796DH/PH(D^Ji.^^FLAG^#:tCj:f9^ 
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^6*dJ;U^8)o seK^^P^^^t-J;^^#'efc§^#x./co hj037 

96DH/PH (m tt^-ef^GEF^^i") (D^W^. hjOSygeDH/PHcD^^^^^ii: 

[0177] E|3-B{i. _h|B#m^^N^^R^fflV^-C3l:7ali^i5rw--/y^^-^>^^^^ig^^/c|§^ 
^^i-„ Cdc42^hj03796DH/PH (El fti-efiGEFi:^^-) 

b#fc^5|Sf (BI3-B<DW— ^4) ^c:*3V^T. Cdc42<D^^^m$iirfcyMJi&^^b#fc^ 
I4(BI3-B(DW— ^2)ii:bKbT. /^>-K;5S|i<^t±i$tb/Co ^f^f:>^. Cdc42i!hj0 
3796DH/PH^*^?i.$-1^fc^J!S-e{*. PAK- ltC5^'a-i-§^'l4MCdc42;5Sii 
;(jPbfCo ZL(D^ti)^h. hj03796DH/PH}*, CdcA2Kn\^XGKF^^^^'t^^t 
mnht^^f-i:otio J:o-C. hj03796DH/PH^tfhj03796^;ftSfi®t)Cdc4 
2t3:MbTGEF|S'l4^Wi-§^%^§o hj03796{i, Cdc42(D??^tt{t:^ 

[0178] i^mmK^^^^-vy^^i^^^n^x-Xf^—v-^fi^m^m^^^oyrvj—m^nti^ 

[0179] gS?iJ#^l : ^^T^^^^^:^^K^mH^i:bT(D#t^^#-rSS (iS?iJ#^2 
ga^J#-^l: (602) : (1126)Dbl>|=SI^Kp<-r>^Sr=i— K^-^^^o 
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ia^(J#-^l: (1202) : (1495):/W5^^;^hy>'tSlllK^-r>'^3— Ki-§ls^o 
^^StP5>Be^iJT^feoTDbl^|R)K7«^v53J:U^^:/i/5/:^:^hy:/+BIWIK^-i'^^3— Ki" 

§lM^^^ti>ga^ij^*-r^^y5<^w::^-^K-efe«9. ri-e^^y5<^ix::^-^K{iia^j# 

gB^J#-^5: (1) : (4)=i-^^yi^=i>±>-^:^nmo 
iS^lJ#^5: (5) : (7) ?i^:t:=->\cMlt^ir^=^V^^, 

K 
Ko 

nm^^^l 1 : >^y4^—m Kv>roto - DbKDSa^iJ tcS<5v ^xnnY^tifcynu^i^^uyt 
^Ko 

BB^J#-^1 2 : :/^-r-^— ffl fclproto - DbKDlB^J ^Xm$Y^tlfc:^V^^^y:t 

^Ko 

iB?lJ#-^l 3 : :/9-r-^— ffl (^Cdc42(DiB^J i^S<5V ^T^t^$tl.fc:iKy p<i5^W:^^Ko 
SB^J#-^14 : :f94^—m KCdc42(DmmKm-^\ ^Xm$i^tlfc:^V^^U:^^K 
iB^J#-^15 : -^^^^—m (c:RhoA(OiB^Jf^S-:5V ^T^tf-$*xfc;!Ky5<i5^1/:^^Ko 
@B^iJ#^16 : ■^94'^— m icmioA<Dmmicm^\ ^-C^tf $tLfc4<yp^^^:^^Ko 
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BB^J#^21:Cdc42 
BB^J#-^22 : RhoA»^^^ 
iS^IJ#^23:RhoA 
ia^lj#^24 : Rac la^e^ 
ia^J#-^25:Racl 

ga^J#^26 :proto-Dbl(Ba^J#^27) ^^J-K-T^A^^^o 
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5:y^sa?ij-e^t?$;ft§s e — K-r^^°yp^^ w:^^K^b< («^yp<^ w:^^ 

[5] »^^l^fc{*2{;i|E^<D;!Ky5<i^l/:^^KC>i^Sia^Jl;i*3V>T. 17b^m^(D%i^U 

feoT. cdc42<Dmmt%:i^m'f-^m ea^^"— K«*°y><^w:^^Ko 
[6] tt^^i^fc«2(^iEm<D;^<yj?i5^i/:^^Ki!;^hy>'i^^>-h^cC^f^T-e^^-f^'yi5^-r-e^ 

i-§4<y^^w:^^Ko 
[10] ia^ij^oia^j#^2 \z:mM(DT^ymmmxmi^^th^m. a 
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[15] »^^10;ei^^>12<DVN-f;^t;ei^i:S(;i|B«(DSS®<?5atg*3J:t;^/*fc:(*M^^l;e>^ 

[17] tt^^lO;0^^>12(DV>T;rL;?)^i:S}e:|B«(D®S®<Datg:JoJ;tJ?/^fc{«^:®l^^ 

feoT. ff5f<^RlO^^^>l2cov^-ftL^^lII^-tE*(^Sfi®^ fS5^<^gl;^)^^>6(DV^-f:^^ 
;5^i:St;ifB4fe(7)/i<y55i?w:^^K. mMm7lcmm.(DmM^^i^^—. ft ^:®8*fc{* 

[18] a S ®(D;^tg;^S^ Cdc42^|^^i-§^tg*3iU?/^fcJ*Cdc42(D^tt^[i^{Miti- 
§aig-efe§ff^^l7t;i|B«<Z)|R|^;^^o 

. ft ^iSl9iaB4!c(D^iJ^;^&o 
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